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[1$ifW#©fEB] 
3£B 0 

[fS#H2] «ft*iRS-r*a«ffl©S«i:» MIB^fg 
x *WEft»©»flH3K MMMMHVm 4: JRUiS £ BMW 

fct, 4 0 0—5 0 0 nm (X) :600~7 0 0 nm 
(Y) : 7 0 0~800nm (Z) ©=&i£glgli£>ft«^ 
3?SBfi<Dl£^#0~ 5 0%: 4 0—100%: 0—10 
%?&K)s frOX + Y + Z=10 0%t*fe§i3(« 

Bo 

4 ] JfcWti, 400~500nm (X) t60 
0—7 0 0 nm (Y) 4: 7 0 0 — 8 0 0 nm (Z) &D* 20 
500~600nm (G) (D&mmVftytP't 

fT*?ti, *^ (x+y + z) : Goytm^mmm 

Ott$tf3 0~8 0% : 2 0 — 7 0%X*£>0, frOX + 
Y + Z + G= 1 0 0%T'feSi^K^fi!c$nfcCh^:«F 

m t -r 5 1 * a 2 omvammmmo 

[»*«5] ttto*ifi^*fWmi©«F»i:, MIBSf§ 

4: , WI2Jtas<0ift*«k: j«8« HIJ6«f»i 4:fi8S*g 4: fi8*fB$ 
M 4: JfcS^JRlBfiOJt* 4: SjpJWi- 5 )tW»JfP¥® i: , 

H-r 5 f SIMMS 4: * 1t c t t f ^ffi^fjigg 
Bo 

nfca»©aM6^-<*-K*^6**^«4:, MIS* 
JlCffifi©Jt*i:*lliiJ«P'r««»llPJW¥afc, AMBS&rt 

^^nz-cSfifca^^Mfs^ggrtoMs^^-r^ia 

4: , WE3tt*iW»#a 4: i|ijfS*aS3iiJSP#& 4: flMSfflfiilPJ 

w¥atfli«EWK^ii!ijw^afcKf f -^*ffl*"rsf* 
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j£<Df%m£-Vtefcm$i4 0 0-5 0 0 nm4: 6 0 0-7 
0 0 n mOWtW*- K^?*^TL^{CrIt^O^^ 
©fWifrg*£7 0 0-80 OnmO^Wt-HIf?: 

iC&gigU 0 0 — 5 0 0 nmM6 0 0 — 7 00 nm<0 

Iffi&m 9 ] ffifeOWrtfettffiH 400~500nmS 
t>* 6 0 0 — 7 0 0 nm«D»t^*- HJK?<WttW*H 

Hf*^i o] «*©ais^rtt©rn^A*E*bfe 

[000 1] 

je. met. um.msmkiS7.tmmmmii.mmw^ms. 

[0 0 0 2] 

[0 0 0 3] $fc, ^¥4-3 4 9 8 2 4 tC^Sfl-g. 
[0 0 0 4] 

Wfig b ^ £> 5 c 4: it X' % ft i/ >t V ^3 

46-«c©*»sk: Wfiiafefl 1 *^* § c t immx&z t 

[0 0 0 5] ffi%I©ffla«tcW«K^*)t<Dig 




[0006] mtE-micmmzftT^zmyetr'p&mm 

[0 0 0 7] £5iciM«*(g*&Crfflfe*a£ 

[0008] wfljoas^atcfe^Ttt, aa&s* 

&©ttk&tK tttt©«raffl#»L<«T"*-*cfctf 20 

$)0 /to 

[0 0 0 9] gfc, fiH«»T»76««K"r*»&, 

T?tft^S$IIIWELTL$5 fe. 
[0 0 10] *«Wtt» WEMjaS*»ftf 

o , »m%atf -raswe* * Kfrcttfttttnfltt'jNS© 

[0011] 30 

fcVTti, ftigfcWfe (400~500nm) , 
(500~600nm) , ^fe (600~700n 
m) , jl^fe (7 0 0 — 800nm) ©MSOLED 

*#m., aia-r««[«so««»cjsBi;T*LED3ifioi!aw 

S^RWPI^*J^RWi«lia&Cf»ttSO)WF]R«dC 

[oo 1 2] $fc % 4m*ms«ftftrfflLfe8Jft&£ 
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[0013] zrc, mmm^omm^mtLx, w^tc 

[0 0 14] g=fc, &affi^©W/S£**§%lKigg«T< 

•So 

[0 0 15] 

[!8B^(D^i5icDm«|] *fgB^CD»*« 1 tcEtt©aW 

j»»i$M*sg{fc* c »mt t -r t l 

fct>©-c&t>, l e DX^ojiMfHtmesfOTflgfc-rs 

[0016] nxm.zi.cumoftmt, *»*irs-t* 

*- K*?*6ft*3fc«fc, ME3fciSl©»««fcJtBJ»Sfl 

Hmffi tM*fs t mmw t jar £ 

sett?, ««rr«<niiowjA(c<essv««wio9ifi« 
[0017] i»*3S3^E«©^(i % aaoajt^r-f 

KJR?*^6**W»», 40 0~500nm 
(X) : 6 0 0 — 7 0 0 nm (Y) :700~800n 
m (Z) ©#BAtt©3W?JKfftft©J£*tfO~5 0 
%: 4 0~100%: 0—1 0%T$>»?> frox + Y + 
Z= 1 0 0%T*£S<fc5fc#t/££nfcfit*:« 1 *fe«2 

[0 0 18] »*«4KE(RO«W«» 4 0 0 

— 5 0 0 nm (X) t600~7 00nm (Y) £70 
0 — 800nm (Z) M5 0 0-6 0 0 nm (G) © 

w.m.w.oinyt?^*- K^?T«sn, *^ cx+y 

+ Z) : G ©)tfi?mmS©J:b^ 3 0-8 0%: 2 0 
~7 0%T*fctK AOX + Y + Z + G=100%ffe§ 




rz*><DX°&K) , tt*«2fcfefc©ffi^©W$(c^Rj^'S: 
03tt«?*«*©/<7 t * C K J: 0 §jig*I 

# x* * 5 1 v flsfli « o 

[0 0 l 93 WM&S5fcK««D»iilitt» ffiMEriRS** 

mom t mms t mutt!® t km? j&m&vttm t&m 
? mwrntiL?- z s tem&wi tttmz. rzmvam. 

[0020] m^etcsBtttofg^tt. mm*wgt% 

[0 0 2 1] »#«7fcHB*0«W«:, Wt^*W* 

[0022] iS5R«8{ci2«c©%0^«> fia«*«>w<a 
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~5 0 0 nmt6 0 0 — 7 0 0 nm^ytif^X—Ym 
? *j*5OTUfcfcffiiS©l$H©ro»fi«7 0 0-8 0 0 n 

tfmm*M K) ig Ufc^ &fc&ftiC 400~500nm 
SO'6 0 0~7 0 0 nmCDfgft^-r^— F*? <DftW* 

fc<0T-ft?K £fttf#Ll^W/£WI8<9fi8l®T*&7 0 0- 
800nmO)tS,iWt5Ct(cJ:t), ftScQjgfiJcSrfflJ 

0-80 0 nmd)t,i*t^Mt§c i: H: J; 9 

[0 0 2 3] SS*^9fCf5«0^«, ffitt0Wjj)lfc& 
gift 4 0 0-50 0nmM6 0 0 — 7 0 0 nrrKDfgft 

£Lfc&©T*fe9, 4 0 0— 5 0 0 nm£X>"6 0 0 — 7 
OOnmCDft^fcWfc^fflfCcfc^ WMMMFOVLt* 
t6**«JML36i»oliJMlliffl[*«i»«'&* fc^SfWH** 

20 [0024] tt*Ji i o icmmcomm, mM<n>®ygfi 

[0 0 2 5] A^SnfcaiS^^fflttOWRtcWiS-r 
[0 0 2 6] JWT, *«WO**SO«IRKOt-»T» 0 1 

-0 4 zm^TMw? z>o m i it^mco-mmcomm 
[0027] i««»*ajg-r*fci6oaJss»-Pife 

av\ 

[0028] 2ti«iig-r^1f^-c 5 ^-§.o i oy^fe. ^ 
ft. i«*e©*aLED-e«i«*n*3t«»-efe 

-?2b%t)\ COL E D«^^ft^*^if*]S(C^-r 4 
0 0 — 5 0 0 n mXfi 500 — 600n mXtt 6 0 0 — 
7 0 0 n mXtt 700 — 800n mOiSfilSHcD^ < 

tt> i ofiLtK-srsn* t>©-e*nHfWJcniijifi*K»j* 
^ >y 3 c n c> cosy© t ©^igffl^T* t fijffl rt 

5rc46tc(i, ^(Djtifiti 1 0 0 0 m c d «±"W»« 3 
50 [0 0 2 9] 2 0«4ig«O*J«l*fT3««»JW¥®. 12 
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yatm^et. m&nm^m. m 

[0 0 3 0] 3 OtiS^Sl ft&ZKtfltZfcltXDtt 
&S§X&& 0 3 1 itm.iSm^ 1 ft&*1)QU-?%>fzlt><Dl)U 

*s§§T'&s. jro»o?&ai«3o&tfjaffl«3 
T'fttfftffftp>ftv\> -rftfr-^ io-3o*co»je» 

Bfctt U i£B*15B LfcWWMBC36i»*»to 6r«WlW 

mx-& s *pffis o'^ai^* *« * t. <o t* ft w-nar ft e 

ftl/\, 10 

[0031] 32 fif^ggti i rtwoiasMErfctti-rsfc 

»Oifliftttftl»-p**o COfi«tt»»3 214- 1 0~ 

[0 0 3 2] 3 3ttttJBg«lrtW©fflft**tti"r*ifc 
«XDfflStfftftl8l$"e2&*o C©iBBtfcSlffi3 3(4 10-9 
9%©«H*»SMaWtt*fe©!W*bV'tf, ^co& 

W^r ffi fc Wk ©JPl^lStf s fe © t*iz ft v > 0 

[0 0 3 3] 3 4 tiSgJgggg 1 

wkxs-- YA&juM&smtm-Gmh. maxima 

nlfllftt^atffiST^O^X^M^^LTtSO 

[0034] 3 7imm®&i'\<Dm&*i&&?%rctt> 
%u±ojg*$T)!inswr^ft & co-ess c ttv&g u 

[0 0 3 5] 38 (ilgigggg 1 flgpco^^&flflg^-es 30 

irnrn®® 1 KjR*as o , mm 2 ©itoks^r 

^*Pg|5 3 3 fCj&igggg 1 rt03*K«ttteL&m£8g 1 1*3 

com. jsaafeft^fflatemtfi*^ H(cifjpM§§3 l. ?s 

JPg§3 0, iniB«3 7. K»*X«*»3 4-pj«iE*ff 

fcHfi* nfcfflaifcii*** 2 fcflttW s £ ^ 3 ft 
ffl^r^f -5c KoT, ^coJUigJi 0 . l~2m/sec 

[0 0 3 6] 40 «A^SKW^ftA73¥ISTfe«o 40 
C <DAtl^®lc lt\tl rtSfcSIBT? * § <fc ? fc^^gp^r 

[00 3 7] 55 (4««S» 1 &Mmmfrzi±w 0 . 

•? , MtOfci&fc (4T?* «H 9 M&mWT*3c> ZCttftX 
$L<« CcO^fttfHT'&ftffffiffl^itT-i&So 
[0 0 3 8] $ ft , ffi^Siggfitt ll^L fcm*£K 

183 t©T-«^< , maftsssas 5 o nffifflaimi&m 
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»g§30. i)Piag§3l. 2j0igg§37. $r#i7 7V3 
8(covTt, ; €-©BBui{4<i£:(c^-r*''^'t)'t > ft<, #J 

*f4\ SlgStg 1 ±»SRSaMfi»*L E DCDftMmicZ. 
[0039] 02 lc*ftBJ)(D-nffi<D&miC <t 

AA?nft*-ittt« *&»J»SIS2 0fttc&«£tBfel 
SP¥fi92 1 T*£coffi^cofc£Ofr¥UHff£*U t&HTTSffltt 

[0040] LtT'ta jtsgftfsijfflws t a. zv>wm 

COL E D%V>O^T-r-5cOAHCM-r^*JSllcOlt$ST*$> 
So ftjTO^fit4£cOlI«cOL E D£0^^cO< 6</^ 

©tta? s .j; 5 K^siT-r *^fcBB-r*wj»© 
®m<Dmwjiffi?zfrictiB?z%m<Dtiim?&Zo urn 

[0 0 4 1] CCOIB1t^m2 2(4gB8ttt(4:5 0©x-^ 

#s?*ifc?)RiBift¥j&*M;tfcs> co-es So ee^T, « 

^nfc*>cO^IHtS#m2 2*^lTgISMS2 1 IC 

1f ^^r^$iJffl¥S 2 3K, ^R8S>f*Jffll«a t ^M*f 
«rM©1IMa*«l»^fXflPj»^S2 6k:, ^iSJ^coitlB 

2 StCi^SttfetC, Qfmm7T>3 8COON$ri&£ 
a«SHB 1 ^trSBrtOffl^HaR*'**. ceo 

^f> ^mmy r>38 fct^«*Kf$fi?inc o n <o#cffi 

gfiftJ^IS 2 1 T>-38C00FF* 

[0 0 4 2] ^SiWt4i2B*S2 2*>6K*a*n«B 

3tBH««W»i»mKS-^*, «9JW*®2 3 3^i!0» 
ftcOL ED4fl^6, ifcO< p>v^co^raifn< e>i/^co . 
)t«?*ffii[T*BSI^-rScO*^^L, »B»1 owe 
£5ffSLED5 (Ml4 0 0~5 0 0nm) , « 
L E D 6 (HftffiS 500~600nm) . ^fe L E 
D 7 (fgfti&R 600~700nm) , L E D 8 

(MiS7 0 0~8 0 0nm) <Do%<D\k^tlkL 
EDSON/OF F$iJ'#-TSo 

[0 0 4 3] »tt^^»Jffmett#IS2 2 A^W*ttJ« 



W < 6 > 



^§§3 4^0N/OFF*iJffl]-rSo K»3tfXM»l¥»2 
6 Its i8*fe L E D 8 JiW©? < 1 1 1 HRfiU: 

OL ED^WbTI/^^FK, J^&#X5g£§§3 4©0 
N*&£Li^&;tfX©iifi;Sr±f?2-e3o 3£*feL E D 

^J8tS3 4 00FF*»ffiU J^8£#X©it 1 S©± 

[0044] mtumm&mwzfSLZ 4t>\ §b«^© 

B*fcfiB«»»3 2fr6&6ttfc»*fc*Jt«U 

^sn§§3 osfc{i*p}at§3 1 %on/o f FMtp-rs. 

30*OFF L*PSS3 1 ^0Nt5Ci:^U S 
*^±#^-a-5 0 i£fc> fi&ttftffi 3 2 T»©*»fflWE^ 
©JfflSAJ: 0 feiBfVli^-fcfi, iPi§g§3 l ^rO F F L?$ 

&*psr 3 2 (ott^aft^ciitPiBdE t ra c t* & z w^-tc « 20 

ftPS§g3 1 i^S3 00M^fctOFFt5, C C 

[0045] wmmmmmm^mz 5t>\ mm^®. 
2 2 35p6«t#m«n««»jw^a2 1 icmznrcmwm 
*iisat*»)ai5 3 3 3^6ss6nT#fcjswE*jt«u *p 

Sg§3 7 ©ON/O F FSri&^U *PiSg§ 3 7 * O N / 

o f f ffl®?z>o m&um^m2 5«M&*ngP3 3fr 

»^fcinffl»3 7©ON*ttSLJSBA*±#«*«. * so 
7c, Sfi&ft]g|5 3 3 O«M0iBfttfW»fflJ8«±O»^K 
liftnSW 37COFF £r&5£-r 
[0 0 4 6] C ©«k 5 (CSBSTOP^S 2 1 A2l¥S 4 

i^a-rsffl%©Wfi!c'if^^feit#«a2 2 * »>«*nw. 

'<SI#S2 3, ig«W#S2 4, ig«S)JH¥S2 5, M 
KtfXffflW^a 2 6 fe«fc tfffi jRflHR7 7>38 »C»fMi» 

nizmo, ytm&i 0, ^*pg§3 0, ipiat§3 1. turn 

S3 7. «g?#Xfg£g§3 4, ffijK«8R:7r>3 8**- 40 

n^no n /o f f fwaif § c k <fc 0 W/s-r «««« 
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[0 0 4 7] C<D«k3fC*iJja?tlSffifei^g«<D#a 

^A£LT§S^£ft7cfc©;&&Brt©§B1i¥fi92 2£r 
^LTgBSiJ®#fia2 HcS?#tiJ£tl£o C©fB^*«# 

so^ffl-rsiiiitcii?, ^©^©aiiftw^ 
1 f5<D&m~enmftmic-?zc ttpx-zzo 03 k 

[0 0 4 8] 13 (a) tt|E»«tt#ttT**:7 0yl£ 

B^KSjk: 1 6©-tr^*K:#iyLT^5 0 edible, fij 

[0 0 4 9] 03 (b) C©7P7 tf— fVX?* 

X^^— X©iESig, BLtfUffflS^, f l/T7P7tf-f 
-rX^^^-n^n^-To CC0«fc5^7n-y tf— f^X^ 
^-xtcJRiifrr^c 9s T^cx^tsco^ 

[0050] *mffi(DBMTmmmm*s yuy\z- 

ROM#-fe-y K IC*-K, ftfVX*f|fl& 
©»26^riiB*Efltt»t»*ffiffl U SKBrt©IB«¥Srtfc 

^©tB^^^tc is^-r s t> ^® a tc t © (c -r 

-5 c t k x. -ox *>-$mx*% %> 0 

[0051] mc*ftwic&%ffi®i®mgimiimmi,m 

ifciSLfc«[«Bstt*g(KBK:«fcO, -bVhjK-UTOffi* 

mgfi«0 1 iZTTstmmt u &®.&m<» l e dowa 
it^©s? 6awo«w**wiu, »4?*jt«ufc. e 

»§«OLEDi:Ltffi (400~500n 
m) «4 5 0 nm%, ^fe (6 0 0-7 OOnra) tt6 
6 0 nm£r, jl^fe (700~800nm) tt7 3 0n 
mZMIRmm Lfco -tr V h stf- U T ItXOWli 4 ~ 5 

(*1) (a) K^Lfco 
[0 0 5 2] 

[an 



so 



11 



(7) 
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1 5 
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H Onm 


1 0 0 
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4 0 


1 0 
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7 3 0 nm 


0 
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1 0 


2 0 


1 0 


0 
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o 


O 




X 


X 



O : A« 
X : =FA 



(b 



ft 

m 

JX 


No. 


1 


2 


3 


4 


5 


4 5 Onm* 

6 6 0 nm* 

7 3 Onm 


1 0 0 


8 0 


5 0' 


3 0 


1 0 


5 5 Onm 


0 


2 0 


5 0 


7 0 


9 0 




o 


o 


o 


O 




t«MW<DfeW 


X 


o 


o 


O 






X 


o 


o 


o 





O: a» 

x : ?F& 

585<BU 4 5 Onm : 6 6 Onm : 7 3 Onm 
15:80:5 t 



CO 0 5 3] Wj££ft0lSj|^ ffe (4 50nm) : 20 
fe ( 6 6 0 n m) : S^fe ( 7 3 0 n m) OftM^Sfcffi 
gOj±35#0~5 0 : 4 0~ 1 0 0 : 0~ 1 0Off${cg 

tffi&L1i9. MW»4tttt?*9ft. ceo J; 3 

M^JftSBfiOJtWWes (400~500nm) 

(6 0 0~7 0 0nm) (7 0 0~8 00n 

m) = 0~50: 4 0~1 00 : 0~10 OB$fC|| t> & 

[0 0 5 4] ffigB$ft0JgffiOBI 1 Ufcffi M^idS 30 
mic&9, #hX*fflV»S&K«»feOLED**aJt* 

^fco »sig^B«E 1 ic^-rmmt u ^mo^* 

»fe : ^fe : iS*fe= 1 5 : 8 0 : 5 t Ltc±T\ Z 6 

fBfiOJt** 1 0~ 1 0 0 : 0~9 0tft5J:5i5;5i 

©LEDt LTWfete 4 5 0 n m;£\ 6 6 0 n m 

7 3 0 n m^r, iHfett 5 5 0 n m^rjS^ffi 
fflbfeo Sfc, #hX«Si*M~5#tOffi;&fflV>;fco S 40 
ajtWoJt*?***©^:**:*!)^** («i) 
(b) fcSLfc. *»©^SWfi83b^»*t>Ot4 (Wfe 



:Ife=30~100:0~70ffe 

K.SOJ;}: (#fe+*fe+j§*fe) :ife=3 0~8 0 : 
2 0~7 0<DfeO7$oft, 

[0 0 5 5] C<D£.oK^ '(«ft+iJSft+a»fi) :f» 
acJtta^JWBfiOjt** 30-80 : 2 0~70tt 

[0 0 5 6] ffige&ttOJBAgOBI l (cvl/ftlfHHHt 

5tt©m¥t, *-<D«*tMBBI 1 Ofit^iSsiggBT* 
6 0 BWfMiU fc«<OttJ»*«« 
Lfco L E D(O^T(if fetifet*fi©*J: L, to 
.}»?JKffiftOJt*tt1»fe : i^fe : ^fe= 1 5 : 6 5 : 
20tU £*rR$M(*3& 1 2 BfRfl t Isfro &%<D 1 E 

2B$fISi:Lfco M#i:tiSfi«2 5*C, jgft«6 

0%tbfeo iS®^«r (*2) (a) K^Lfc, 

[0 0 5 7] 

[312] 



50 



(8) 
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LED 
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O 
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X 



O: J*» 



3fe » 






LED 


8 0S 


© 


aft* [ 




X 




7 00 


A 



© : nmz&to 

X:?FJi 



[0 0 5 8] E3^®«^tCfi, *«t, 
0*KftoTLSV^«Jlt«ffla:#b<«TUfco LED 

[0 0 5 9] COJ;^:, L E D<Dfr(OMMlc£.9, 'F 
^SRftKfi^Sftv^iaWf *c i:^RTtgi:%0, 20 

[0 0 6 0] S(C 1 fcjSUfcaflMWSSsllfcJ: 

u ^offi^Mie^ 1 ©aiMKissM? 9 0 araWfiK 

fco ffifflLfcL EDfiWfe. ijgfe, jfcfe, 
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(54) PLANT CULTIVATION DEVICE, CULTIVATION METHOD USING THE SAME AND 
RECORDING MEDIUM RECORDING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an inexpensive 
and easily operatable plant cultivation device installable 
without choosing a place, a cultivation method using it 
and a recording medium recording it with respect to the 
plant cultivation device for cultivating the respective 
kinds of garden plants. 

SOLUTION: This device is provided with a light source 
part constituted of plural LED elements for radiating the 
light of the respective wavelength bands of 400-500nm, 
500-600nm, 600-700nm and 700-800nm, a light control 
means, a heater, a cooler, a temperature detection part, 
a temperature control part, a humidifier, a humidity 
detection part, a humidity control means, a carbon 
dioxide generator, a carbon dioxide control means, an 
input means, a device control means, a storage means 
and an air circulation fan. By selecting the raising 
conditions of a target plant in the input means, the 
raising conditions optimum for the plant are read from 
the storage means and a raising environment optimum 
for the plant is formed by the respective control means. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Vegetable cultivation equipment which is equipped with the container for cultivation 
which holds vegetation, and the light source which consists of two or more light emitting diode 
components prepared in said container, and is characterized by ** to which the optical 
irradiation time of said light source is changed according to the class and cultivation stage of 
the vegetation to grow. 

[Claim 2] Vegetable cultivation equipment characterized by having the container for cultivation 
which holds vegetation, the light source which consists of two or more light emitting diode 
components prepared in said container, and the light source control means which controls an 
exposure initiation stage, an exposure, irradiation time, and the ratio of photon flux density for 
every wavelength of said light source. 

[Claim 3] the light source which consists of two or more light emitting diode components — 
400-500nm(X):600 - 700nm(Y):700- the vegetable cultivation equipment of claims 1 or 2 
characterized by being constituted so that the ratio of the photon flux density of each 
wavelength region of 800nm (Z) may be 0 - 50% : 40 - 100% : 0 - 10% and it may be 
X+Y+Z=100%. 

[Claim 4] The light source is vegetable cultivation equipment of claims 1 or 2 characterized by 
having consisted of light emitting diode components of the wavelength region of 400-500nm (X), 
600-700nm (Y), 700-800nm (Z), and 500-600nm (G), and (X+Y+Z) being constituted so that the 
ratio of the photon flux density of :G may be 30 - 80% : 20 - 70% and it may be X+Y+Z+G=100%. 
[Claim 5] The vegetable cultivation equipment characterized by to have the container for 
cultivation which holds vegetation, the light source which consist of two or more light emitting 
diode components prepared in said container, the light source control means which control an 
exposure initiation stage, an exposure, irradiation time, and the ratio of photon flux density for 
every wavelength of said light source, a data reading means output data to said light source 
control means, and a storage means memorize the vegetable training data which said data 
reading means reads. 

[Claim 6] The container which holds vegetation, and the light source which consists of two or 
more light emitting diode components prepared in said container, The light source control 
means which controls an exposure initiation stage, an exposure, irradiation time, and the ratio of 
photon flux density for every wavelength of said light source, The temperature detection 
section which detects the temperature in said container, and a temperature control means to 
control the temperature in said container based on the temperature detected by said 
temperature detection section, The humidity detection section which detects the humidity in 
said container, and the humidity control means which controls the humidity in said container 
based on the humidity in which the land survey was carried out by said humidity detection 
section, The carbon-dioxide-gas detection section which detects the concentration of the 
carbon dioxide gas in said container, and the carbon-dioxide-gas control means which controls 
the carbon-dioxide-gas concentration in said container based on the concentration of the 
carbon dioxide gas detected by said carbon-dioxide-gas detection section, Vegetable cultivation 
equipment characterized by having a data reading means to output data to said light source 
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control means, said temperature control means, said humidity control means, and said carbon- 
dioxide-gas control means, and a storage means to memorize the data which said data reading 
means reads. 

[Claim 7] A carbon-dioxide-gas control means is vegetable cultivation equipment of claim 6 
characterized by only the lighting term of the light source operating. 

[Claim 8] The vegetable cultivation approach characterized by turning on periodically the light 
source of 400-500nm of wavelength regions, and a 600-700nm light emitting diode component 
to a degree after repeating the lighting period of the light source switched off after turning on 
400-500nm of wavelength regions, and a 600-700nm light emitting diode component from the 
time of training initiation of a long-day plant till the predetermined stage of a flower-bud- 
formation term and then turning on the light emitting diode component of 700-800nm of 
wavelength regions between predetermined time amount. 

[Claim 9] The vegetable cultivation approach characterized by turning on periodically the light 
source of 40Q-500nm of wavelength regions, and a 600-700nm light emitting diode component 
to vegetable training. 

[Claim 10] It is the record medium which recorded the program of the vegetable cultivation 
approach, and the procedure indicated by this program consists of the following. The growth 
information corresponding to the class of vegetation which performs inputted cultivation is read 
from a growth storage means, and selection of the class of light source, the exposure of the 
selected light source, and irradiation time are controlled according to vegetation. 



[Translation done.] 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to vegetable cultivation equipment with 
controllable light required for training, temperature, vegetable humidity, and vegetable carbon 
dioxide gas. 
[0002] 

[Description of the Prior Art] When environmental conditions other than the spontaneous 
generation ground grew garden plants conventionally in an unsuitable location, in order to 
prepare the environment which suited the training conditions of the vegetation, the large-sized 
greenhouse etc. was installed in the outdoors or indoor, and vegetation was grown in it. 
[0003] Moreover, although comparatively small simple vegetable cultivation equipment as shown 
in JP,4-349824,A might be used, in any case, as the light source, the fluorescent lamp or the 
incandescence ball was used as assistance or full artificial illumination of sunlight. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in a Prior art, since the vegetable training 
environment was prepared in the whole greenhouse, there was a trouble that it could not admire 
with the condition of having taken out vegetation from the greenhouse while raising in a favorite 
location. Moreover, in order to make an environmental condition into homogeneity with the 
whole large-sized facility, changing training conditions for one share of every vegetation had the 
trouble of being difficult. 

[0005] Moreover, since the wavelength region and exposure of a light required for training differ 
from each other for every vegetable class, in order to perform the optimal exposure, it must be 
what can control irradiation time for every the exposure initiation and an exposure halt for 
every ratio and wavelength of the photon flux density for every wavelength in the front face of 
the plant body raised, or wavelength. Photon flux density is one of the light-emission units 
generally used, when explaining the physiological response to a vegetable light, and this 
considers light as a particle (photon) and is expressed as the number of photons which reaches 
unit time amount per unit area. 

[0006] It is impossible for the exposure initiation for every ratio and wavelength of the photon 
flux density for every wavelength of light and control of the irradiation time for every 
wavelength to be impossible, and to supply the optimal light for vegetation with the fluorescent 
lamp and incandescence ball which are used for the general present. Moreover, the life support 
activity of a flower, as a result a plant body was checked by the light of wavelength 
unnecessary for vegetable training, and there was a trouble that vegetable admiration-worth 
may fall remarkably. For example, with an incandescence ball, about 80% of the amount of light 
emissions is infrared light, the vegetable spindly growth and the control of the bloom by 
superfluous exposure may take place, or failures, such as sunscald, may occur, and appreciation 
worth of the vegetation may fall remarkably. 

[0007] Furthermore, when a facility of a greenhouse etc. was not used but the vegetation which 
likes warm climate was raised indoors, there was a trouble that growth was checked by the 
temperature fall by air conditioner halt of Nighttime in winter (chill term). 
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[0008] When a foliage plant etc. was raised by the approach of on the other hand irradiating the 
light containing superfluous infrared light, such as an incandescence ball, in the vegetable 
cultivation approach, spacing of a leaf and a leaf might become a stock liable to spindly growth 
greatly, and vegetable appreciation worth might fall remarkably. 

[0009] Moreover, when a flower was appreciated by the long-day plant and the ** term (lighting 
time amount of the light source) was lengthened simply because of forced agriculture, there was 
a case where it bloomed while a flower bud specializes in the phase where a stock is immature 
and stock [ substantial ] has not been made. 

[0010] This invention does not solve said trouble and aims at offering the record medium which 
recorded the it is cheap and using small vegetable cultivation equipment and small it with simple 
actuation cultivation approach which can choose and install a location, and it. 
[0011] 

[Means for Solving the Problem] In order to solve said this conventional trouble, the vegetable 
cultivation equipment of this invention found out performing an optical exposure required for 
vegetable growth with a light emitting diode component (henceforth LED). In the vegetable 
cultivation equipment of this invention, it is equipment to which the ratio of the exposure and 
exposure start time of each LED light, irradiation time, and the photon flux density of each 
wavelength can be changed according to the class of vegetation which equips with and grows 
LED of each wavelength of blue (400-500nm), green (500-600nm), red (600-700nm), and a far 
infrared color (700-800nm) to the light source. Moreover, it has the storage means which 
memorized the training data of the various vegetation which can be grown, and is vegetable 
cultivation equipment which chooses the class of vegetation to raise, reads the training data 
from a storage means, and can control all of the exposure initiation stage for every wavelength 
of light, an exposure, irradiation time and temperature, humidity, and carbon-dioxide-gas supply 
time amount based on the data. 

[0012] Moreover, when raising an immature stock by the long-day plant which appreciates a 
flower, after the cultivation approach which used this vegetable cultivation equipment irradiates 
the light of blue and red in early stages of the training, after it irradiates the light of a far- 
infrared color, it raises in the cycle of extinguishing all light, and consists of processes of being 
in the condition in which the stock was substantial, and irradiating the light which does not 
contain the far-infrared colored light by exposure of only blue and red. By this configuration, the 
cultivation approach which prevents the flower bud formation in a condition with an immature 
stock can be offered. 

[0013] Moreover, it consists of processes of irradiating the light which does not contain far 
infrared colored light in training by exposure of only blue and red as the cultivation approach of 
a foliage plant. By this configuration, the cultivation approach of preventing the spindly growth 
of the vegetation by far infrared colored light can be offered. 

[0014] Moreover, when various vegetation was raised with this vegetable cultivation equipment, 
vegetable training data should be recorded on the record medium which can be read with this 
vegetable cultivation equipment. The device control conditions for making the optimal training 
environment over various vegetation within vegetable cultivation equipment can be inputted 
easily by this, and when a vegetable class changes, it can change easily. 
[0015] 

[Embodiment of the Invention] The container for cultivation with which invention of this 
invention according to claim 1 holds vegetation, It has the light source which consists of two or 
more light emitting diode components prepared in said container. It has an operation of offering 
the light suitable for training of ****** to grow, by considering as the vegetable cultivation 
equipment characterized by ** to which the optical irradiation time of said light source is 
changed according to the class and cultivation stage of the vegetation to grow, and enabling 
change of the irradiation time of an LED component. 

[0016] The container for cultivation with which invention according to claim 2 holds vegetation, 
and the light source which consists of two or more light emitting diode components prepared in 
said container, It considers as the vegetable cultivation equipment characterized by having the 
light source control means which controls an exposure initiation stage, an exposure, irradiation 
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time, and the ratio of photon flux density for every wavelength of said light source. It has an 
operation of offering the optimal light required for training of the vegetation to grow by making 
adjustable the ratio of the optical exposure pattern of an LED component, and photon flux 
density by the light source control means to the optimal timing. 

[0017] The light source which invention according to claim 3 becomes from two or more light 
emitting diode components The ratio of the photon flux density of each wavelength region of 
400-500nm(X):600-700nm(Y):700-800nm(Z) is 0 - 50% : 40 - 100% : 0 - 10%. And it considers as 
the vegetable cultivation equipment of claims 1 or 2 constituted so that it might be 
X+Y+Z=100%. It has an operation of maintaining vegetable admiration-worth, by irradiating the 
light which contains the optimal wavelength by the ratio of the optimal photon flux density, 
without doing failures by superfluous far infrared colored light etc., such as spindly growth and 
sunscald, to vegetable photosynthesis, morphogenesis, etc. 

[0018] The light source consists of light emitting diode components of the wavelength region of 
400-500nm (X), 600-700nm (Y), 700-800nm (Z), and 500-600nm (G) for invention according to 
claim 4. The ratio of the photon flux density of G is 30 - 80% : 20 - 70%. and (X+Y+Z) ; — And it 
considers as the vegetable cultivation equipment of claims 1 or 2 constituted so that it might be 
X+Y+Z+G=100%. In order to admire raising cultivated plants by balancing the photon flux density 
for every wavelength of light so that a vegetable natural color may be pulled out in addition to a 
light indispensable to training of vegetation according to claim 2, it has an operation that the 
optimal light can be supplied. 

[0019] The container for cultivation with which invention according to claim 5 holds vegetation, 
and the light source which consists of two or more light emitting diode components prepared in 
said container, The light source control means which controls an exposure initiation stage, an 
exposure, irradiation time, and the ratio of photon flux density for every wavelength of said light 
source, It considers as vegetable cultivation equipment equipped with a data reading means to 
output data to said light source control means, and a storage means to memorize the vegetable 
training data which said data reading means reads. Based on the training data made to 
memorize beforehand, it has the operation which performs the optical exposure optimal for the 
vegetation to grow. 

[0020] The container with which invention according to claim 6 holds vegetation, and the light 
source which consists of two or more light emitting diode components prepared in said 
container, The light source control means which controls an exposure initiation stage, an 
exposure, irradiation time, and the ratio of photon flux density for every wavelength of said light 
source, The temperature detection section which detects the temperature in said container, 
and a temperature control means to control the temperature in said container based on the 
temperature detected by said temperature detection section, The humidity detection section 
which detects the humidity in said container, and the humidity control means which controls the 
humidity in said container based on the humidity in which the land survey was carried out by 
said humidity detection section, The carbon-dioxide-gas detection section which detects the 
concentration of the carbon dioxide gas in said container, and the carbon-dioxide-gas control 
means which controls the carbon-dioxide-gas concentration in said container based on the 
concentration of the carbon dioxide gas detected by said carbon-dioxide-gas detection section, 
A data reading means to output data to said light source control means, said temperature 
control means, said humidity control means, and said carbon-dioxide-gas control means, It 
considers as the vegetable cultivation equipment characterized by having a storage means to 
memorize the data which said data reading means reads. The operation which performs an 
optical exposure for the light of the wavelength optimal for the vegetation to grow at the 
optimal stage based on the training data made to memorize beforehand, Operation of 
maintaining at the environmental temperature optimal for the vegetation to grow based on the 
training data made memorizing beforehand, Operation of maintaining at the environmental 
humidity optimal for the vegetation to grow based on the training data made memorizing 
beforehand, It has an operation of fully supplying carbon dioxide gas indispensable to 
photosynthesis of the vegetation to grow based on the training data made memorizing 
beforehand, and has an operation of maintaining the cultivation environment optimal for the 
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vegetation to grow based on the training data made memorizing beforehand. 

[0021] Invention according to claim 7 uses a carbon-dioxide-gas control means as the 

vegetable cultivation equipment of claim 6 with which only the lighting term of the light source 

operates, and has an operation of fully supplying carbon dioxide gas indispensable to 

photosynthesis of the vegetation to grow based on the training data made memorizing 

beforehand. 

[0022] Invention according to claim 8 After repeating the lighting period of the light source 
switched off after turning on 400-500nm of wavelength regions, and a 600-700nm light emitting 
diode component from the time of training initiation of a long-day plant till the predetermined 
stage of a flower-bud-formation term and then turning on the light emitting diode component of 
700-800nm of wavelength regions between predetermined time amount, Next, it considers as 
the vegetable cultivation approach characterized by turning on periodically the light source of 
400-500nm of wavelength regions, and a 600-700nm light emitting diode component. In the 
phase in early stages of training where growth is remarkable, by irradiating 700-800nm light, 
formation of a flower bud is controlled, a stock is enriched and it has an operation of promoting 
formation of a flower bud, by suspending a 700-800nm optical exposure at the stage of the 
arbitration of the formation stage of a flower bud. 

[0023] Invention according to claim 9 considers as the vegetable cultivation approach which 
turns on periodically the light source of 400-500nm of wavelength regions, and a 600-700nm 
light emitting diode component to vegetable training, and controls remarkable spindly growth, 
such as a foliage plant, according to a ****-ized operation of light (400-500nm and 600- 
700nm), and has an operation of maintaining admiration value. 

[0024] Invention according to claim 10 is the record medium which recorded the program of the 
vegetable cultivation approach, and the procedure indicated by this program consists of the 
following. 

[0025] The growth information corresponding to the class of vegetation which performs inputted 
cultivation is read from a growth storage means. By controlling selection of the class of light 
source, the exposure of the selected light source, and irradiation time according to vegetation, 
and programming and recording the training data of the vegetation grown beforehand with 
vegetable cultivation equipment on the record medium which can be read It has an operation 
that the function which makes the optimal cultivation environment over various vegetation can 
be given to vegetable cultivation equipment. 

[0026] Hereafter, the gestalt of operation of this invention is explained using drawin g 1 - 
drawing 4. Drawin g 1 shows the perspective drawing of the vegetable cultivation equipment by 
the gestalt of 1 operation of this invention. 

[0027] 1 is a cultivation container for growing vegetation, and is the exterior and the divided 
space. This cultivation container 1 interior must be the magnitude which can sufficiently be 
contained about the vegetation to grow. 

[0028] 2 is vegetation to grow. 10 is the light source section which consists of various kinds 
LED of red, green, blue, and a far infrared color. Although LED used here is the monochrome 
luminescence type of round shape 5phi This LED is not what will prepare a limit especially if 
that luminescence wavelength is contained or more in at least one of the wavelength range of 
400-500nm shown in a claim, 500-600nm, 600-700nm, or 700-800nm. For example, 2 color 
luminescence type and a square shape, Or although mixed use is also available in chip molds or 
these types of thing, in order to secure widely the control width of face of the ratio of photon 
flux density, the higher one is desirable [ the brightness ] at 1000 or more mcds. 
[0029] 20 is the CC section including the device control means which controls equipment, a 
storage means, an optical control means, a temperature control means, a humidity control 
means, and a carbon-dioxide-gas control means. 

[0030] 30 is a condensator for cooling the cultivation container 1 interior, warming for 31 to 
warm the cultivation container 1 interior — it is a vessel, the above-mentioned condensator 30 
and warming — a vessel 31 must have capacity controllable enough for the environmental 
temperature in the cultivation container 1. That is, to the laying temperature of 10-30 degrees 
C, if it is not the thing equipped with warming and refrigeration capacity controllable irrespective 
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of environmental temperature which installed equipment, it will not become. 

[0031] 32 is the temperature detection section for detecting the temperature of the cultivation 

container 1 interior. Although the thing of 32 in which temperature detection is possible in the 

temperature requirement of about -10-50 degrees C of this temperature detection section is 

desirable, a limit is not prepared especially in that detection approach. 

[0032] 33 is the humidity detection section for detecting the humidity of the cultivation 

container 1 interior. Although this humidity detection section 33 has the desirable thing in which 

humidity detection is possible in 10 - 99% of range, a limit is not prepared especially in that 

detection approach. 

[0033] 34 is a carbon-dioxide-gas generator for supplying carbon dioxide gas to the cultivation 
container 1 interior. What can attach a small carbon dioxide cylinder and that can adjust a 
pressure, a flow rate, etc. with a reducing valve and a needle valve, or a constant flow rate 
valve is the simplest, and gas supply volume of this carbon-dioxide-gas generator 34 is stable, 
and it is the optimal. 

[0034] 37 is a humidifier for supplying the humidity to the cultivation container 1. This humidifier 
has the good thing of a supersonic-wave [ with the ability of the inside of the cultivation 
container 1 to be humidified / desirable still more desirable / to a maximum of 95% or more of 
humidity ] type with little effect to the temperature in space. 

[0035] 38 is an air circulation fan for circulating the air of the cultivation container 1 interior. In 
it a wind at the same time this air circulation fan 38 helps delivery, the carbon-dioxide-gas 
absorption by the leaf of vegetation 2, evapotranspiration, etc. in the cultivation container 1 the 
air in the cultivation container 1 is supplied to the temperature detection section 32 and the 
humidity detection section 33, and ** in the cultivation container 1 and humidity conditions are 
detected quickly — making — further — warming — it has an operation of supplying promptly 
the air adjusted to proper conditions by the vessel 31, the condensator 30, the humidifier 37, 
and the carbon-dioxide-gas generator 34 to vegetation 2. Therefore, it is more desirable for the 
wind speed to be the range of 0.1 - 2 m/sec. 

[0036] 40 is an input means in which alter operation is possible. It is more desirable to equip 
this input means with a display so that the contents of an input can be checked. 
[0037] It is a light transmission plate for dividing the cultivation container 1 from an external 
environment, and appreciating vegetation from outside, it is desirable that it is transparent and 
colorless as much as possible for appreciation, and with [ 55 ] such the quality of the material, 
it is usable. 

[0038] Moreover, in what be restrict to the gestalt showed here, if there be nothing, for 
example, it be make the door which can open and close the light transmission plate 50, the 
activity of vegetable cultivation equipment from the equipment front be attain, and in order to 
prevent invasion of the light from the outside of a dark term ( time amount without an optical 
exposure), it will become controllable [ still stricter light environment ] by arrange the 
protection from light material which can be open and close on the periphery of a light 
transmission plate, moreover, a condensator 30 and warming — if it is the location which does 
not come out as long as the arrangement is shown here, for example, does not cause trouble to 
the optical exposure of air circulation, such as the cultivation container 1 upper part, or LED 
about a vessel 31, a humidifier 37, and the air circulation fan 38, either, it can install. 
[0039] The block diagram of the vegetable cultivation equipment circuit by the gestalt of the 1 
operation of this invention to drawin g 2 is shown. The key information inputted through the 
input means 40 is judged in the thing of which vegetation with the device control means 21 in 
the CC section 20, and the optical exposure control class which is the training information on 
the corresponding vegetation, an optical exposure controlled variable, optical exposure control 
time amount, control temperature, and control humidity are read from the storage means 22. 
[0040] The optical exposure control class said here is the information on the control about what 
kind of LED is turned on when. An optical exposure controlled variable is the information on the 
control about whether the light of which kind of LED is turned on so that it may become what 
photon flux density. Optical exposure control time amount is the information on the control 
about which about carry out time amount lighting of which kind of LED. Control temperature is 
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the information on control* of at what times to hold the temperature of the cultivation container 
1 interior from what times. Control humidity is the information on control of to [ from what % ] 
what % to hold the humidity of the cultivation container 1 interior. 

[0041] This storage means 22 is equipped with the means which the data of a record medium 50 
can read. Therefore, what vegetable training data were recorded on the record medium 50 as a 
program is sent to the device control means 21 through the storage means 22, the training 
information which read the device control means 21 — inside the information on an optical 
exposure control class, an optical exposure controlled variable, and optical exposure control 
time amount — the optical control means 23 — the information on an optical exposure control 
class and optical exposure control time amount to the carbon-dioxide-gas control means 26, 
while sending the information on control temperature to the temperature control means 24 and 
sending the information on control humidity to the humidity control means 25 The air circulation 
fan's 38 ON is determined and the air in the equipment containing the cultivation container 1 is 
circulated. The device control means 21 opts for the air circulation fan's 38 OFF, and the air 
circulation fan 38 stops circulation of the air in equipment, only when it always changes into the 
condition of ON at the time of equipment operation at this time and a halt of equipment is 
inputted with the input means 40. 

[0042] The optical exposure control class which optical control was read from the storage 
means 22, and was sent from the device control means 21, It is based on an optical exposure 
controlled variable and optical exposure control time amount. The optical control means 23 LED 
of which wavelength from when It is determined how much [ what / time amount / in photon 
flux density ] it irradiates. Blue LED5 (luminescence wavelength of 400-500nm) in the light 
source section 10, ON/OFF control of the LED it was decided of green LED6 (luminescence 
wavelength of 500-600nm), red LED 7 (luminescence wavelength of 600-700nm), and the far 
infrared colors LED 8 (luminescence wavelength of 700~800nm) that it would be is carried out. 
[0043] Based on the optical exposure control class and the optical exposure control time 
amount which carbon-dioxide-gas control was read from the storage means 22, and were spent 
from the device control means 21, the carbon-dioxide-gas control means 26 carries out 
ON/OFF control of the carbon-dioxide-gas generator 34. When at least one or more kinds of 
LED is on inside other than far infrared color LED8, the carbon-dioxide-gas control means 26 
determines ON of the carbon-dioxide-gas generator 34, and raises the concentration of carbon 
dioxide gas. When the lighting term of the far infrared color LED 8 or all LED have gone out, it 
opts for OFF of the carbon-dioxide-gas generator 34, and the rise of the concentration of 
carbon dioxide gas is prevented. 

[0044] the temperature to which, as for temperature control, the temperature control means 24 
was sent from the control temperature which was read from the storage means 22 and sent 
from the device control means 21, and the temperature detection section 32 — comparing — a 
condensator 30 and warming — controlling which of a vessel 31 — determining — a 
condensator 30 or warming — ON/OFF control of the vessel 31 is carried out. case the 
temperature control means 24 has the detection temperature lower than the control 
temperature of training information sent from the temperature detection section 32 — a 
condensator 30 — turning off — warming — it determines to turn on a vessel 31 and 
temperature is raised, on the contrary — case the detection temperature in the temperature 
detection section 32 is higher than control temperature — warming — it determines to turn off 
a vessel 31 and to turn on a condensator 30, and temperature is lowered, case the detection 
temperature of the temperature detection section 32 is the same as control temperature — 
warming — both a vessel 31 and the condensator 30 are turned off. here — a condensator 30 
and warming — both vessels 31 turn on in coincidence 

[0045] The humidity control means 25 measures the control humidity which was read from the 
storage means 22 and sent to the device control means 21, and the humidity sent from the 
humidity detection section 33, and humidity control determines ON/OFF of a humidifier 37, and 
carries out ON/OFF control of the humidifier 37. When the detection humidity sent from the 
humidity detection section 33 is lower than the control humidity of training information, the 
humidity control means 25 determines ON of a humidifier 37, and raises humidity. Moreover, 
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when the detection humidity of the humidity detection section 33 is more than control humidity, 
it opts for OFF of a humidifier 37. 

[0046] Thus, the device control means 21 judges the key information inputted from the input 
means 40 in the thing of which vegetation, and reads the training information on the 
corresponding vegetation from the storage means 22. the training information which read the 
device control means 21 — being based — the optical control means 23, the temperature 
control means 24, the humidity control means 25, the carbon-dioxide-gas control means 26, and 
the air circulation fan 38 — an instruction of operation — delivery, the light source section 10, 
a condensator 30, and warming — the vegetation which raises a vessel 31, a humidifier 37, the 
carbon-dioxide-gas generator 34, and the air circulation fan 38 by carrying out ON/OFF control, 
respectively can be forced efficiently. 

[0047] Thus, all the information that determines the various control conditions of the vegetable 
cultivation equipment controlled is read to the device control means 21 through the storage 
means 22 in equipment in what was recorded on the record medium 50 as a program. By using 
this record medium 50, implementation of the optimal training conditions of various vegetation 
can be enabled with one equipment. The case where a floppy disk is used for drawin g 3 as a 
record medium is explained. 

[0048] Drawin g 3 (a) is drawing showing the example of the physical format of the floppy disk 
which is a body of a record medium. A truck is formed toward inner circumference from a 
periphery on a concentric circle, and it is dividing into the sector of 16 in the include-angle 
direction. Thus, a program is recorded according to the assigned field. 

[0049] Drawin g 3 (b) is the explanatory view of the case which contains this floppy disk. The 
front view of a floppy disk case, a sectional view, and a floppy disk are shown from the left, 
respectively. Thus, by containing a floppy disk in a case, a disk can be protected from the 
impact from dust or the outside, and it can transport to insurance. 

[0050] Although the record medium was made into the method which uses a floppy disk with 
the gestalt of this operation, it is not what was restricted to this, and record media in which 
other migration is possible, such as a ROM cassette, an IC card, and an optical disk, are used, 
and it can carry out also by making it what was equipped with a reading means to suit the 
record medium, in the storage means in equipment. 

[0051] Next, the experimental result which tried vegetable training using the vegetable 
cultivation equipment by this invention is shown. The vegetable cultivation equipment shown in 
drawing 1 of the gestalt of said operation investigated the difference by the difference in the 
LED configuration of the light source using the seedling of a saintpaulia. Vegetable cultivation 
equipment was made into the gestalt shown in drawin g 1 , prepared six kinds of light sources 
from which the percentage of LED of each wavelength region is different, and compared each. 
However, it was referred to as LED of each wavelength region, and in blue (400-500nm), red 
(600-700nm) carried out 660nm, and the far infrared color (700-800nm) carried out selection 
use of the 730nm for 450nm. The number of leaves received the thing of 4-5 sheets, and the 
saintpaulia raised the seedling for 60 days in six kinds of light sources. The ratio of a training 
result and the photon flux density for every wavelength of the light source was shown in Table 
1 (a). 
[0052] 
[Table 1] 
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[0053] As a result of the training experiment, when the ratio of the photon flux density of a blue 
(450nm):red (660nm):far infrared color (730nm) was 0-50:40-100:0-10, it has raised best. In 
range other than this, it was in the condition with growth inadequate in a saintpaulia carrying 
out spindly growth. Thus, when having used LED as the light source and the ratio of the photon 
flux density of each wavelength region was blue (400-500nm):red (600-700nm):far infrared color 
(700-800nm) =0-50:40-100:0-10, it has raised best. 

[0054] The growth at the time of adding still greener LED to the light source, raising it, and 
admiring it by various ratios, using pothos, with the vegetable cultivation equipment shown in 
drawing 1 of the gestalt of said operation and a color tone were investigated, after making 
vegetable cultivation equipment into the gestalt shown in drawin g 1 and setting only the light 
source to blue:red:far infrared color =15:80:5 — further — green — adding (blue + red + far 
infrared color) — : — comparative experiments were conducted using five kinds of things which 
are set to 10-100:0-90 in the ratio of green photon flux density, however — as LED of each 
wavelength region — blue — 450nm — in red, the far infrared color carried out 730nm, and 
green carried out selection use of the 550nm for 660nm. Moreover, as for pothos, the leaf used 
the seedling of 4-5 sheets. The ratio and experimental result of photon flux density of the 
various light sources were shown in Table 1 (b). Although what has good training was :(blue + 
red + far infrared color) green =30-100:0-70 as a result of the experiment, in the thing of :(blue 
+ red + far infrared color) green =30-80:20-70, the color tone of the vegetation at the time of 
admiring looked vivid. 

[0055] thus, : (blue + red + far infrared color) — the light source which can be admired while 
raising vegetation by setting the ratio of green photon flux density to 30-80:20-70 was able to 
be acquired. 

[0056] With the vegetable cultivation equipment shown in drawing 1 of the gestalt of said 
operation, training for the comparison with other light sources was tried using the pothos which 
is a foliage plant. The number of leaves received the stock of 4-5 sheets, and the approach of 
training raised the stock for 60 days with the vegetable cultivation equipment of said drawin g 1 , 
and observed the magnitude of the stock after training, and a stock condition. Lighting of LED 
was made only into blue, green, and red, the ratio of the photon flux density was set to 
blue:green:red =15:65:20, and lighting time amount was made into continuation 12 hours. Each 
wavelength of IED used the same thing as the above-mentioned. Moreover, training which made 
the incandescence ball the light source was carried out as a control experiment, and lighting 
time amount was made into 12 hours. Moreover, temperature was made into 25 degrees C and 
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[Table 2] 
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result was shown in Table 2 (a). 
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[0058] In the case of the incandescence ball, although the stock itself became large, its spacing 
of a leaf and a leaf was very long, and it became the stock of an impression poor as a whole, 
and appreciation value fell remarkably. In the case of LED, the stock with the substantial high 
appreciation value of having got spacing of a leaf and a leaf blocked was able to be obtained. 
[0059] Thus, by the exposure of only LED, it became possible to irradiate the light which does 
not contain unnecessary wavelength, and remarkable effectiveness has been demonstrated to 
control of a vegetable training condition. 

[0060] Furthermore, training was tried with the vegetable cultivation equipment shown in said 
drawin g 1 using the saintpaulia of a base affusion potted plant currently generally grown as an 
object for flower admiration of a long-day plant. The approach of training received the stock 
whose number of leaves is about 4-5, raised the seedling for 90 days with the vegetable 
cultivation equipment of said drawin g 1 , and observed the condition of the stock when blooming 
with the period to the bloom. Used LED of each wavelength is the same as that of the above- 
mentioned in blue, green, red, and a far infrared color, and the ratio of the photon flux density 
was **(ed) blue:green:red:far infrared color =10:25:60:5. After the exposure conditions of light 
irradiated red, green, and blue LED for 15 hours, they were turned off, irradiated the far infrared 
color LED continuously for 1 hour after that, turned off, and made the remaining time amount 
the dark term. Temperature was set into 25 degrees C and humidity was set to RH 60%. 
Moreover, the case where an incandescence ball and a fluorescent lamp were made into the 
light source as a control experiment was carried out, and lighting time amount was respectively 
made into 15 hours. The result was shown in the table of Table 2 (b). 
[0061] In forcing vegetation, in order to aim at shortening a vegetable training period by 
lengthening a ** term and promoting a photosynthetic reaction, it is necessary to lengthen a ** 
term from the early stages of training. However, since in the case of a long-day plant it has the 
property in which a flower bud specializes when a ** term is lengthened, if long duration-ization 
of the ** term from the early stages of cultivation is performed, before a stock is substantial, 
the phenomenon in which a flower bud will specialize will happen. In order to use control of the 
floral differentiation by far infrared colored light for the purpose which prevents this, we decided 
to irradiate the far infrared color LED just before a dark term. 

[0062] (Table 2) Although it blooms comparatively in training with the usual fluorescent lamp for 
a short period of time, a stock is small immature and appreciation value is low, as shown in (b). 
Moreover, with an incandescence ball, the stock itself carries out spindly growth, and 
appreciation value is remarkably low. Only when LED by this invention was used, the substantial 
stock could be made to bloom and the appreciation value was able to obtain the high thing. 
[0063] Thus, with the vegetable cultivation equipment by this invention, by enabling control for 
every wavelength of LED, it became possible to switch on the light independently and to switch 
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off the light of each wavelength, and remarkable effectiveness was demonstrated to vegetable 
training control. Moreover, the approach of making far-infrared rays LED turning on just before 
a dark term enabled it to control especially the flower bud formation of a long-day plant. 
[0064] Furthermore, using the vegetable cultivation equipment of said drawing 1 , a total of five 
kinds of data of cattleya were made to memorize as a Christmas Cactus, cyclamen, and ** runs 
as the perpetual carnation and mini rose which are a long-day plant as the training data, and a 
short day plant, and the training was actually performed. The conditions of training data were 
shown in Table 3 (a). 
[0065] 
[Table 3] 
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[0066] The training conditions of a carnation made lighting time amount 15 hours only using red, 
green, and blue LED, and made it the temperature of 20 degrees C. Rose training conditions 
turned on red, green, and blue LED for 1 5 hours, and temperature was made into 25 degrees C. 
The training conditions of a Christmas Cactus turned on red, green, and blue LED for 10 hours, 
and made them the temperature of 20 degrees C. The training conditions of cyclamen turned on 
red, blue, and green LED for 8 hours, and made them the temperature of 23 degrees C. For 
flower bud formation, since low-temperature short-day treatment was required, cattleya turned 
on LED of blue, green, and red as pretreatment for 8 hours, turned on LED of after progress, 
blue, green, and red for the period with a temperature of 18 degrees C for 20 days for 12 hours, 
and made temperature 25 degrees C. However, humidity was made into 60% about all vegetation. 



[0067] A result is shown in Table 3 (b). Although the conditions of each optical exposure control 
class, an optical exposure controlled variable, optical exposure control time amount, and control 
temperature differed, in all vegetation, it is a result good about the condition of a flower, and the 
condition of the stock of anthesis, and the stock with high appreciation value was able to be 
raised. 

[0068] Thus, it became possible by making the training data for every vegetable class memorize 

to prepare by the optimal training environment simply to various vegetation. 

[0069] 

[Effect of the Invention] The advantageous effectiveness that it can grow easily, without 
choosing an installation is acquired without spoiling the admiration-value for garden plants as 
mentioned above according to this invention. 



[Translation done.] 
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